Activation of phosphoinositide 3-kinase/PKB pathway by CB(1) and CB(2) cannabinoid receptors expressed in prostate PC-3 cells. Involvement in Raf-1 stimulation and NGF induction.
Cannabinoids exert a variety of physiological and pharmacological responses in humans through interaction with specific cannabinoid receptors. Cannabinoid receptors described to date belong to the seven-transmembrane-domain receptor superfamily and are coupled through the inhibitory G(i) protein to adenylyl cyclase inhibition. However, downstream signal transduction mechanisms triggered by cannabinoids are poorly understood. We examined here the involvement of the phosphoinositide 3-kinase (PI3K)/PKB pathway in the mechanism of action of cannabinoids in human prostate epithelial PC-3 cells. Cannabinoid receptors CB(1) and CB(2) are expressed in these cells, as shown by RT-PCR, Western blot and immunofluorescence techniques. Treatment of PC-3 cells with either Delta(9)-tetrahydrocannabinol (THC), the major psychoactive ingredient of marijuana, or R-(+)-methanandamide (MET), an analogue of the endogenous cannabinoid anandamide, increased phosphorylation of PKB in Thr308 and Ser473. The stimulation of PKB induced by cannabinoids was blocked by the two cannabinoid receptor antagonists, SR 141716 and SR 144528, and by the PI3K inhibitor LY 294002. These results indicate that activation of cannabinoid receptors in PC-3 cells stimulate the PI3K/PKB pathway. We further investigated the involvement of Raf-1/Erk activation in the mechanism of action of cannabinoid receptors. THC and MET induced translocation of Raf-1 to the membrane and phosphorylation of p44/42 Erk kinase, which was reversed by cannabinoid receptor antagonists and PI3K inhibitor. These results point to a sequential connection between cannabinoid receptors/PI3K/PKB pathway and Raf-1/Erk in prostate PC-3 cells. We also show that this pathway is involved in the mechanism of NGF induction exerted by cannabinoids in PC-3 cells.